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PROBLEM TO BE SOLVED: To prevent a device from being rotated without adding 
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1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the injection optical equipment with which a laser beam 

collimator unit, the pickup unit of an optical disk which used the semiconductor laser light source are presented. 

[0002] 

[Description of the Prior Art] From the former, the laser beam modulated by the picture signal is scanned on a record medium, 
and, generally recording devices, such as a laser beam printer which records an image, are known. 

[0003] Drawing 5 shows the perspective diagram of conventional injection optical equipment, the deflecting system 3, such as a 
collimator lens 2 and a polygon mirror, is arranged, and the image formation lens optical system 4 and the photoconductor drum 5 
which is a record medium are arranged on the optical path of the reflective direction of deflecting system 3 at the optical-path top 
ahead of the semiconductor laser light source 1 . 

[0004] The laser beam from the semiconductor laser light source 1 modulated by the picture signal is made parallel light by the 
collimator lens 2, it is deflected by deflecting system 3 and an image formation scan is carried out by the image formation lens 
optical system 4 on a record medium 5. Thus, when using it for laser units, such as a laser beam printer, since it has the property 
which spreads in a radial from the point emitting light, it is common [ the outgoing radiation light from the semiconductor laser 
light source 1 ] to use a collimator lens 2 and to consider as the parallel flux of light. 

[0005] Drawing 6 shows the cross section of a laser unit, and drawing 7 is the rear view seen from the Z direction of drawing 6 . 
The electrical circuit substrate 1 1 is attached in the back of a pedestal 10, and the holder 12 is being fixed to the front face of a 
pedestal 10 with the screw threads 13a and 1 3b with a spring. The holder 12 with which the cross section was formed in the 
shape of a rough convex is being fixed to the criteria portion of the Seiji Shirabe implement of a pedestal 10, the lens-barrel 14 
which formed the collimator lens 2 fits into the interior of the hollow of a holder 1 2, and the semiconductor laser light source 1 is 
being fixed on the pedestal 10 near the abbreviation center inside the hollow of a holder 1 2. Moreover, a connector 1 5 is fixed to 
the electrical circuit substrate 1 1 with various kinds of electronic parts, and the signal cable 16 is connected to the connector 15. 
[0006] In such injection optical equipment, the minute amount migration of the pedestal 10 is made to carry out in the direction of 
X-Y to the fixed holder 12, and optical- axis adjustment of a pedestal 10 is performed so that the optical axis of a collimator lens 2 
and the optical axis of the semiconductor laser light source 1 may be in agreement. 

[0007] First, in the state of semipermanent [ which loosened the screw threads 13a and 1 3b with a spring before adjustment ], 
after fixing a pedestal 10 and a holder 1 2 and adjusting within the limits of predetermined with this condition, tightening of the 
screw threads 1 3 a and 13b with a spring is carried out, and it fixes firmly. Next, after carrying out minute amount migration of the 
lens-barrel 14 at the Z direction of the direction of an optical axis and completing adjustment within the limits of predetermined, 
adhesion immobilization of a lens-barrel 14 and the holder 12 is carried out, and optical adjustment is completed, after the 
electrical circuit substrate 1 1 attaches in the injection optical equipment which optical adjustment completed, it is attached at the 
optical box which contains an optical member and which is not a drawing example on the main part of installation and the 
recording device which an optical box does not have a drawing example further, and a signal cable 16 is connected to the 
connector 1 5 on the electrical circuit substrate 1 1 . 
[0008] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional example, since the force is added in 
the direction which bends the electrical circuit substrate 11 in the case of connection when the connection direction of a connector 
15 is perpendicular to the electrical circuit substrate 1 1, the electronic device on electrical circuit substrate 1 1 the very thing and 
the electrical circuit substrate 1 1 may damage or exfoliate. Moreover, when the connection direction of a connector 1 5 is level to 
the electrical circuit substrate 1 1, in order for the force of a hand of cut to join injection optical equipment with the location of a 
connector 1 5, when the multi-beam laser light source which injection optical equipment may rotate and is adjusting the gap of two 
or more beams to high degree of accuracy especially is used, this serves as a fatal defect. 

[0009] The purpose of this invention is to offer the injection optical equipment which makes connection of a connector and a 
cable and prevents rotation of equipment, without canceling an above-mentioned trouble and applying a pressure to an electrical 
circuit substrate. 
[0010] 

[Means for Solving the Problem] Injection optical equipment concerning this invention for attaining the above-mentioned purpose 
The semiconductor laser light source and a collimator lens which makes parallel light laser light by which outgoing radiation was 
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carried out from this semiconductor laser light source, It has an electrical circuit substrate which drives said semiconductor laser 
light source, and supporter material holding said semiconductor laser light source. A connector for connecting a cable which 
transmits a power supply and an electrical signal which drive said semiconductor laser light source is prepared on said electrical 
circuit substrate. The attachment direction of this connector and said cable is made horizontal to said electrical circuit substrate. 
From an imaginary line which is parallel to this attachment direction, and passes along a center of said connector It is 
characterized by setting up a location of said connector so that a product of distance to an attachment center position of said 
semiconductor laser light source on said electrical circuit substrate and force of joining installation/removal of said connector may 
become below a predetermined value. 
[0011] 

[Embodiment of the Invention] This invention is explained to drawing 1 - drawing 4 at details based on the example of 
illustration. Drawing 1 shows the perspective diagram of the injection optical equipment of the 1st example, the optical box 21 is 
attached on the main part 20 of a recording device, and the holder 22 is being fixed to the optical box 2 1 . In the interior of the 
optical box 21, the lens-barrel 24 and the semiconductor laser light source 25 which install a collimator lens 23 inside are 
supported by the holder 22, and the lens-barrel 24 is made respectively movable in the XYZ direction for optical-axis adjustment 
and focus adjustment. 

[0012] Moreover, the electrical circuit substrate 26 which drives the semiconductor laser light source 25 is being fixed to the 
outside of the optical box 21 by the holder 22, injection optical equipment ****s in the optical box 21, and is attached by 27, and 
the electrical circuit substrate 26 is connected with the controller 28 through the connector 29 and the harness 30. 
[00 1 3] Drawing 2 shows the front view of the electrical circuit substrate 26, and the harness 30 is horizontally connected with the 
electrical circuit substrate 26 of the direction of arrow head A to the connector 29 on the electrical circuit substrate 26. Here, if 
the imaginary line L parallel to an arrow head A is formed through the center C of a connector 29, distance based on [ of the 
semiconductor laser light source 25 in an imaginary line L and the electrical circuit substrate 26 / O ] attachment is set to r (cm) 
and the force which detaches and attaches the harness 30 which joins a connector 29 is set to F (kgf), it will be determined that the 
location of a connector 29 will become the relation of F-r<=3 (kgf-cm). 

[00 1 4] Since it turns out that this relational expression was obtained experimentally and rotation of a holder 22 arose in the 
experiment at the time of F=2kgf and r= 3cm, the moment which will join a holder 22 from now on becomes 6 or less kgf-cm, and 
the above-mentioned formula expects a safety factor twice, and may be 3 or less kgf/cm. Moreover, since it is acquired in the 
experiment that the force required for attachment and detachment of a connector 29 is 6kgf degree at the maximum, it is set to r= 
0.5cm from the above-mentioned formula. 

[00 1 5] If a connector 29 is arranged in such a location and a harness 30 is connected in the direction of arrow head A, since the 
force of joining the electrical circuit substrate 26 at the time of detaching and attaching a harness 30 to a connector 29 will 
become in the same direction as an arrow head A Applying the force in which the electrical circuit substrate 26 is bent can be 
lost, the moment force of rotating injection optical equipment further can be suppressed small, and the problem that injection 
optical equipment produces a location gap can be avoided. 

[0016] Drawing 3 shows the perspective diagram of the injection optical equipment of the 2nd example, drawing 4 shows the 
front view of the semiconductor laser light source, and the same number as drawing 1 expresses the same member. The 
multi-beam semiconductor laser light source 3 1 and the collimator lens 23 which have two or more light sources, and the 
electrical circuit substrate 26 are supported by the holder 22, and the connector 29 is being fixed to the electrical circuit substrate 
26. 

[0017] Since adjustment of the distance between beams can be similarly performed about all the multi-beam semiconductor laser 
light sources 3 1 that have two or more two or more light sources, the semiconductor laser light source 3 1 which has the two light 
sources here is explained. First, if the first gap of the direction of Y of two points 3 1 a and 3 lb of the semiconductor laser light 
source 3 1 emitting light is set to tl and then the semiconductor laser light source 3 1 is rotated in the direction of arrow head B of 
drawing 4 with a holder 22, the distance of the direction of Y of the points 3 1 a and 3 1 b emitting light will become small, and will 
serve as a gap t2. 

[0018] Here, since the holder 22 and the electrical circuit substrate 26 are being fixed, when the force F of a direction of rotating 
the electrical circuit substrate 26 is added, there is a danger that adjustment will be out of order. Therefore, if distance r' of the 
direction of Y from the imaginary line L passing through the center of a connector 29 to emitting light point 3 1 a or 3 1 b of the 
nearer one sets up the location of a connector 29 so that it may be set to F-r'<=3 like the 1 st example, the danger of putting 
adjustment of the distance between beams out of order is avoidable. 
[0019] 

[Effect of the Invention] The injection optical equipment applied to this invention as explained above The distance from the 
imaginary line which the direction which connects a cable with a connector is made horizontal to an electrical circuit substrate, 
and is parallel to the attachment direction, and passes along the center of a connector to the attachment center of the 
semiconductor laser light source on an electrical circuit substrate, By positioning a connector so that it may become below a 
predetermined value about a product with the force of joining installation/removal of a connector Connection of a connector and a 
cable can be made without applying a pressure to an electrical circuit substrate, failure and exfoliation of the electronic device on 
the electrical circuit substrate itself and an electrical circuit substrate can be prevented, and rotation of injection optical equipment 
can be avoided further. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

] Drawing 1] It is the perspective diagram of the injection optical equipment of the 1st example. 
[Drawing 2 j It is the plan of an electrical circuit substrate. 

[Drawing 3] It is the perspective diagram of the injection optical equipment of the 2nd example. 

[Drawin g 41 It is the front view of the multi-beam semiconductor laser light source. 

[Drawing 5] It is the perspective diagram of the injection optical equipment of the conventional example. 

[Drawing 61 It is the cross section of a laser unit. 

[Drawing 7] It is rear view. 

[Description of Notations] 

21 Optical Box 

22 Holder 

23 Collimator Lens 

24 Lens-barrel 

25 31 Semiconductor laser light source 

26 Electrical Circuit Substrate 
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CLAIMS 



[Claim(s)] 

[Claim 1 ] Have the following and a connector for connecting a cable which transmits a power supply and an electrical signal 
which drive said semiconductor laser light source is prepared on said electrical circuit substrate. The attachment direction of this 
connector and said cable is made horizontal to said electrical circuit substrate. From an imaginary line which is parallel to this 
attachment direction, and passes along a center of said connector Injection optical equipment characterized by setting up a 
location of said connector so that a product of distance to an attachment center position of said semiconductor laser light source 
on said electrical circuit substrate and force of joining installation/removal of said connector may become below a predetermined 
value. The semiconductor laser light source A collimator lens which makes parallel light laser light by which outgoing radiation 
was carried out from this semiconductor laser light source An electrical circuit substrate which drives said semiconductor laser 
light source Supporter material holding said semiconductor laser light source 

[Claim 2] if force of joining r (cm), and installation/removal of said connector in distance from an imaginary line passing through 
a center of said connector to an attachment center position of said semiconductor laser light source is set to F (kg) — F-r<=3 
(kgf-cm) — injection optical equipment according to claim 1 which has relation. 

[Claim 3] Said semiconductor laser light source is injection optical equipment according to claim 1 made into the multi-beam 
laser light source which carries out outgoing radiation of two or more light beams. 
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